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Introduction

The topological classification of D-brane charges or of RR
fluxes is based on K-theory, and not cohomology.

Three kinds of evidence

e Primitive notions of sewing and topological field theory.
The “Cardy condition” already leads to K-theory.

e DD annihilation & Sen conjectures: In classical open string
field theory (and noncommutative field theory) the solitons

are related to projection operators in an algebra. Hence one
is led to Ko(.A).

e Topological/Chern-Simons terms in brane and M-theory
Lagrangians.

These arguments are valid at weak coupling, and in smooth
spaces.

However, there is some tension with both U-duality and the
AdS/CFT correspondence.

&

Does there exist a more broadly applicable homotopy classi-
fication of all branes and fluzes?

fication can be misleading; we will see how to correct it.

This talk shows that in some situations the K-theory classi-
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Physics of K- vs. H- classification of charges
Spacetime = R; x Xj.

What cycles W C Xg can a D-brane wrap?

Cohomology classification:
(A) “free branes” can wrap any nontrivial _uoE&om% cycle

(B) A brane wrapping a nontrivial homology cycle is abso-
lutely stable.

In K-theory we have instead
(A’) D-branes can wrap W C Xy only if [H]pg|w =0,
Ws(W)+ [Hllw=0 in H*W,Z)

(B’) Branes wrapping homologically nontrivial W can be !
unstable if, for some W' C Xj,

PDW c W) = Ws(W) + [H]|w.

(A") follows because on a D-brane worldvolume W we must
have
H =d(F + B)

and hence [H]|yy = 0 in cohomology.

Integral generalization follows from global anomalies Freed &
Witten, Kapustin
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